GABA levels and GAD immunoreactivity in the deep cerebellar nuclei of rats with altered olivo-cerebellar function.
Immunocytochemistry was used to examine the distribution, size, and density of glutamic acid decarboxylase immunoreactive (GAD+) puncta in two animal models with movement disorders, the genetically dystonic (dt) rat and rats with 3-acetylpyridine (3AP) lesions of the inferior olive. In both models, GAD activity is increased in the deep cerebellar nuclei (DCN) where the enzyme is localized primarily in the terminals of Purkinje cells. GABA levels were also measured in the DCN. The general distribution of GAD+ puncta in the DCN was similar in all groups. Immediately after the 3AP lesions, however, GABA levels were elevated in 3AP rats in comparison with both normal rats and age-matched dt rats. GAD+ puncta were also larger than normal in the 3AP group at this time, although the magnitude of this effect declined over a 2-week recovery period. Puncta density was decreased in the medial nucleus only in 25-day-old dt rats in comparisons with normal littermates. These findings are discussed in the context of previously reported differences in the firing rate of Purkinje cells in dt and 3AP-treated rats.